Objective: Health/wellness applications on mobile devices (Apps) may positively affect the health of seniors (persons age 65+). But for an App to promote health in its target audience, it must achieve meaningful use.
Introduction
The number of seniors (persons age 65+) in 2030 is expected to be twice as large as it was in 2000, increasing from 35 million to 72 million persons and representing 20% of the total U.S. population (Nicole Blair Johnson, Locola D. Hayes, Kathryn Brown, Elizabeth C. Hoo, & Ethier, 2014) . This demographic shift, combined with a higher life expectancy than was the norm in previous decades, is expected to have a substantial effect on U.S. public health, social services, and healthcare systems (CDC, 2013) . Furthermore, because many chronic conditions affect seniors disproportionately, associated healthcare costs and use of services also are expected to increase. Medicare spending is expected to nearly double in the next decade as a result of growth in this population and increased healthcare costs (Neuman & Cubanski, 2017) . Mobile health/wellness technology may promote preventive health in seniors to partially offset the projected cost increases (Wicklund, 2017) .
Life Plan Communities, formerly called Continuing Care Retirement Communities (Zebolsky, 2014) , provide a comprehensive solution for active aging by offering the 4 H's: healthcare, hospitality, housing, and holistic wellness. Seniors enter the community as residents in independent living, then advance to assisted living and skilled care as needed. Life Plan Communities, which number more than 2000 in the U.S. (Katie Sloan, Daniel J. Hermann, Lisa McCracken, 2017) , are ideally suited to deploy telehealth technology (Chamberlain, 2016) for seniors.
Today's senior population, particularly the Baby Boomer generation, are tech savvy and have high expectations, technologically speaking, of the communities that they are considering for their future. Nearly 75% of internet users age 65+ say they go online daily (Anderson & Perrin, 2017) . 67% of Americans age 65+ now get news on a mobile device (Lu, 2017 ). Yet pitfalls to successful technology adoption are many: limited access to WiFi, availability of mobile devices, mobile device usability issues, App usability issues. Addressing these pitfalls is a prerequisite for using technology to promote population health of seniors. Here, we investigate whether these pitfalls can be successfully addressed in a community setting.
Methods
Wellzesta Life, a wellness App, was deployed to residents in independent living ("residents") at Aldersgate United Methodist Retirement Community in Charlotte, NC (CAST, 2017) . Aldersgate is a CARF-accredited Life Plan Community. Each resident was given an iPad that contained the App. All residents received basic instruction on using the iPad and using the App. As a security measure, all residents were asked to check-in daily using the App.
At 18 months post-deployment, we conducted a user satisfaction survey. A four question survey was constructed using Google Forms ( Figure S1 ). An announcement was posted in the Wellzesta Life V2 App for 5 days. The announcement invited users to complete the online survey that was accessed via hyperlink within the App. Question 1 solicited preferences related to the selection of calendar dates. Question 2 solicited preferences regarding how events should be displayed (cardview vs. listview). Question 3 solicited user satisfaction with a previous version of Wellzesta Life (V1). Question 4 solicited user satisfaction with the current version of Wellzesta Life (V2). The combined use of URL obfuscation (standard in Google Forms) and URL shortening minimized the chance that uninvited persons could access the survey. User responses were automatically recorded in a Google spreadsheet. Summary statistics and plots were available in the response tab of the survey. Responses to question 4 were further analyzed in the Google spreadsheet.
Descriptive statistics were calculated using native functions available in Google spreadsheets.
Results
The study population was comprised of 252 residents at a Life Plan Community that actively use Wellzesta Life. Of the 281 residents who are licensed to use the App, 252 (90% of 281 licensed users) are active users---those who checked-in at least once during the 5 day survey period. Table 1 summarizes demographics of the population. The population had a mean age of 86, were 64% female, and predominantly (> 95%) caucasian.
The population is broadly representative of residents in independent living at the more than 2000 Life Plan Communities across the United States. Residents responded to an in-App solicitation (Figure 1 ) to complete an online survey ( Figure S1 ). 96 persons completed the survey (38% response rate). Residents rated their overall satisfaction with the App on a scale from 1 (strongly dislike) to 10 (strongly enjoy). Responses were asymmetrically distributed with maximum 8, median 7, mean 6.6, and standard deviation 2.3 (Figure 2 ). 
Discussion
Many senior living communities and technology providers are increasingly in conversation about how new software, devices, and platforms can create a better resident experience and increase resident engagement.
Marketing directors at Life Plan Communities report that more than 50% of prospective residents age 62-75 inquire whether WiFi is available (Sell, 2018) . In a 2016 survey, 81% of senior living communities report making investments in high speed internet connectivity (wired or wireless) during the past 12 months (McCracken, 2017 (Smith, 2018) . The user satisfaction results reported here support these efforts.
The survey methods used here were entirely digital. Specifically, the solicitation was communicated digitally, the survey itself was administered digitally, and user responses and their analysis were handled digitally. The survey was self-service, and users users opted-in to take the survey. Most Life Plan Communities administer facilitated paper-based (analog) surveys to measure resident opinion. By "facilitated," we mean that they require staff or a polling agency to administer.
The study did not compare the efficacy of analog vs. digital survey methods. However, we would like to identify a few advantages and a disadvantage of the digital approach. The digital self-service strategy offered high user participation (38%), essentially no added cost, rapid results, and data integrity---results collected automatically in a spreadsheet that could be further processed. More than 50% of the responses came within 24 hours of the solicitation (data not shown). However, since residents who dislike using mobile technology would be less likely to participate in the survey, it is possible that the results may be biased towards residents who enjoy using technology. Nevertheless, 4% of the respondents (4 of 96) significantly dislike the App (reported 1 or 2).
This strongly suggests that the digital format of the survey did not hinder participation in the survey from residents who dislike mobile technology.
In the United States, given recent focus on health promotion by health care providers and large employers, the pursuit of wellness is often limited by engagement, not opportunity (Mattke et al., 2015; Meador et al., 2016) .
Moreover, many are unsure whether technology can, and will, be used by seniors to promote engagement in health/wellness. Here, we observe that ⅔ of seniors (mean age 86) like using a wellness App. Meaningful use of the App is a prerequisite to achieving its broader goal: to "inspire engagement in whole-person wellness."
Achieving whole-person wellness should lead to the desired lifestyle outcome of "active aging," which translates into population health. Subsequent studies will examine the ability of the App to achieve its broader goal.
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